Chronic glucokinase activation reduces glycaemia and improves glucose tolerance in high-fat diet fed mice.
Glucokinase (GK) plays a key role in maintaining glucose homeostasis by promoting insulin secretion from pancreatic beta cells and increasing hepatic glucose uptake. Here we investigate the effects of acute and chronic GK activation on glucose tolerance and insulin secretion in mice with diet-induced insulin resistance. In the acute study, a small molecule GK activator (GKA71) was administered to mice fed a high-fat diet for 8 weeks. In the long-term study, GKA71 was provided in the diet for 4 weeks to high-fat diet-fed mice. Glucose tolerance was measured after intravenous glucose administration, and insulin secretion was measured both in vivo and in vitro. Acute GK activation efficiently improved glucose tolerance in association with increased insulin secretion after intravenous glucose both in control and high-fat fed mice. Chronic GK activation significantly reduced basal plasma glucose and insulin, and improved glucose tolerance despite reduced insulin secretion after intravenous glucose, suggesting improved insulin sensitivity. Isolated islets from chronically GKA71-treated mice displayed augmented insulin secretion at 8.3 mmol/l glucose, without affecting glucose oxidation. High-fat diet fed mice had reduced glycogen and increased triglyceride in liver compared to control mice, and these parameters were not altered by long-term GK activation. We conclude that GK activation in high-fat diet-fed mice potently reduces glycaemia and improves glucose tolerance, with combined effect both to stimulate insulin secretion from islets and improve insulin sensitivity.